Objectives: The aims of this study were to determine the prevalence of urinary incontinence (UI) in pregnant young women and adolescents, characterize UI subtype, and identify characteristics associated with UI.
U rinary incontinence (UI) is a common condition affecting almost half of all adult females in the United States. 1 Rates increase substantially with age, from 3.5% in those aged 20 to 29 to 38.2% in those aged 80 or older. 2 With rapid growth of the geriatric population projected over the next few decades, 3 it is not surprising that public attention has focused primarily on the impact of UI on the elderly. Younger women, in whom symptoms of UI may first appear, are rarely considered. Pregnancy, in addition to age, is considered a strong risk factor for UI. Although the true prevalence in pregnant females has not been well characterized, rates may be as high as 42%. 4 Far less is understood about UI in those who are both young and pregnant.
Teenage pregnancy is an important public health issue in the United States. Over the past few decades, substantial progress has been made in limiting its prevalence. From 1991 to 2014, rates decreased from 61.8 to 24.2 births per 1000. 5, 6 However, certain segments of the population are disproportionately affected. In 2013, Hispanic and black adolescent girls aged 15 to 19 had double the birth rates of their white counterparts (41.7, 39.0, and 18.6 births per 1000, respectively). 7 This racial gap has persisted over the years, making teenage pregnancy a pervasive issue for many. Further compounding this issue is a substantial delay between time of first sexual encounter and first pelvic examination in low-income adolescents, 8 in whom high pregnancy rates exist, suggesting limited gynecologic care in this subset of the population. The pregnant state therefore represents a unique opportunity to further explore UI in young females who may not seek gynecologic care otherwise.
To better define the age limits of our target population, we reviewed the definition of adolescence in the literature. The American Academy of Pediatrics defines adolescence as the period between puberty and adulthood. It is categorized into 3 separate stages: early adolescence (ages [11] [12] [13] [14] , middle adolescence (ages [15] [16] [17] , and late adolescence (ages 18-21). 9 The position statement of the Canadian Pediatric Society defines adolescence from ages 10 to 19, marking a period that "…begins with the onset of physiologically normal puberty, and ends when… adult identity and behavior are accepted." 10 This description agrees with that of the World Health Organization and attributes the variability of definition to different global sociocultural milestones despite consistent biological changes. 11 Other sources define adolescence as ages 15 to 19 when discussing adolescent pregnancy and ages 19 to 24 when assessing pelvic floor disorders in young females. 12, 13 We therefore focused our study on females aged 25 years or below. Our primary objective was to describe the prevalence of UI in a cohort of young pregnant females seeking obstetric care in adolescence (≤19 years of age) and young adulthood (20-25 years of age). We sought to characterize UI subtype and identify patient characteristics associated with UI in these groups.
MATERIALS AND METHODS
We performed a cross-sectional study conducted at a hospitalbased obstetric unit at Bronx-Lebanon Hospital Center, Bronx, NY, between January 2013 and March 2015. Approval by the hospital's institutional review board was obtained (study ID 06131301). Eligible candidates were pregnant females aged 25 years or below presenting to the labor and delivery triage unit for routine obstetric care or admitted to the maternity ward. Subjects were able to understand English or Spanish or were willing to use telephone translation services. They were asked to self-report their age, race, highest level of education, number of pregnancies, number of previous vaginal deliveries (VDs), and/or cesarean deliveries (CDs) and gestational age. Those within 24 hours of obstetric delivery (postpartum day 0-1) were also included. Gestational age and parity of postpartum females corresponded to their designation before obstetric delivery during their current hospital visit. We excluded patients who exceeded the target age or were less than 12 weeks pregnant at the time of study enrollment. Recruited participants were administered the 3 Incontinence Questions (3IQ) questionnaire (Appendix 1), a validated tool used to distinguish between the common types of UI and available in both English and Spanish.
14, 15 The types of UI assessed in the questionnaire are as follows: UI associated with physical activity (stress UI [SUI]), UI associated with strong desire to empty the bladder (urgency UI [UUI]), UI associated with both SUI and UUI (mixed UI [MUI]), and UI occurring without SUI or UUI (of unknown cause or described as "other UI"). The first question confirms the presence of UI. The second question reviews the various forms of UI to promote familiarity, whereas the final question establishes the diagnosis of UI subtype (stress only or stress predominant, urge only or urge predominant, other cause or other cause predominant, or MUI). By the nature of the questions posed by the questionnaire, which seeks to characterize bladder symptomatology in the 3 months preceding study enrollment, all subjects meeting inclusion criteria were pregnant during the period queried. Questionnaire responses and demographic characteristics between continent and incontinent females and between incontinent females by age group were compared. Comparisons between groups categorized by type of leakage were studied using χ 2 and/or contingency table analyses, and with continuous variables using the Mann-Whitney U test, using SPSS 20.0 (IBM, Chicago, IL) with a 2-tailed P value less than 0.05 considered significant.
RESULTS
A total of 125 females were screened (8 declined participation, 13 did not complete the questionnaires, 6 were less than 12 weeks gestational age) (Fig. 1) . Ninety-eight were successfully enrolled. The mean age of all study participants was 20.3 ± 2.6 years. Mean gestational age at recruitment was 34.5 ± 7.5 weeks. Most participants were nulliparous (64%). In multiparous females, VD was the primary route of previous obstetric delivery (83%). The racial/ ethnic composition of our study group was predominantly minority (65% Hispanic, 30% African American/black), and the highest level of education achieved was high school (67%). Pregnant adolescents comprised 38% of participants, whereas young adults accounted for 62%. Mean age in adolescents was 17.6 ± 1.4 and 21.8 ± 1.7 in young adult women. The mean gestational age in each group was 35.5 ± 6.5 and 33.8 ± 8.0, respectively. Additional characteristics of the 2 groups are listed in Table 1 .
The overall prevalence of UI in our study group was 52% (Table 2 ). The participants experienced UI during pregnancy at the following rates: 73% SUI, 67% UUI, and 20% other UI. The rates of UI subtype by symptom predominance however were as follows: 63% SUI, 31% UUI, 6% other UI, and 0% MUI. In pregnant adolescents and young adults, UI prevalence was 54% and 51%, respectively. Comparable rates of UI subtypes were reported in both groups. Again, SUI was the predominant UI subtype in both (50% and 71%, respectively). We were not able to detect a significant difference in age group, parity, race/ ethnicity, level of education, or trimester of pregnancy between continent and incontinent females (P > 0.18). Similarly, there was no identifiable difference in these characteristics between pregnant adolescents with UI and pregnant young adults with UI (P > 0.18) ( Table 3) .
DISCUSSION
We identified a 52% prevalence of UI in young pregnant females aged 25 years or below. Both pregnant adolescents (age, ≤19 years) and young adults (age, 20-25 years) were just as likely to report UI (54% and 51%, respectively). These findings support our observation of a predominance of UI in the young pregnant females of our practice, approaching rates seen in older pregnant women and the general population. 1, 16 At our institution, which serves a predominantly Hispanic population in the South Bronx of New York where those below 18 years of age comprise more than a quarter of the population, we find the highest rate of teenage pregnancy in New York State (86.6 per 1000), and far in excess of the national average (24.2 per 1000). 17, 18 In our experience, women with symptoms of UI are younger, have increased parity at a younger age, and have limited health literacy. Our review of the literature revealed a paucity of studies focused on UI in very young pregnant females, prompting further investigation of the impact of UI in this segment of our community.
As suggested by our study results, pelvic floor injury sustained in young females may be more significant than previously suspected. Young age may not be protective. A recent study by Quiroz et al 19 investigating the extent of levator ani damage by ultrasound in low-risk primiparous women based on age found an inverse relationship between age and severity of levator ani damage. In fact, a greater proportion of those with the most advanced levels of muscle damage were significantly younger (85% in age <25, 0% in 25-29, and 14% in age >30 years). This questions the long-held axiom that younger is stronger. The rapidity and adaptability of pelvic floor muscle remodeling in the young gravid female in response to pregnancyinduced muscle damage are not well understood. Whether this differs at all from that in the adult gravid female is also not known. Although many cases of UI have been shown to resolve over time in most adult women, 20, 21 it is unknown whether UI presenting in pregnancy very early on in life (such as in adolescence or young adulthood) persists after pregnancy or progresses more rapidly over the reproductive lifetime of the affected female. Additional studies are needed to better understand these important questions.
We were unable to detect any statistical difference in age, race, or mode of delivery between continent and incontinent pregnant adolescents and young adults. Although education level was inquired, we did not specifically address health literacy. It is well understood that levels of comprehension and maturity change rapidly during adolescence. Whether this affected our study cannot be ascertained. Overall comprehension of UI has been demonstrated in validation studies of the 3IQ questionnaire showing good reproducibility and acceptable accuracy. However, the original validation work was performed in women age 40 or older. This may limit the applicability of the 3IQ as a screening tool in younger females and potentially impact the validity of our findings. Unfortunately, questionnaires specifically designed for young women are unavailable and further contribute to the lack of adequate representation of adolescents in clinical trials overall.
There are several strengths of our study. We describe UI in young adults and adolescents during pregnancy, a unique cohort that has not been well characterized in the literature. A validated assessment tool was used to screen patients. Our study population was predominantly minority females, an underrepresented group in scientific investigations overall. Still yet, the characterization of all such women as a single entity should be viewed with caution. Given the breadth of diversity in geographic origin, genetic profile, and environmental influence, minority females may not behave as a single homogenous group.
Several limitations to our study exist. Our sample size was small and may reflect some of the challenges encountered when Percentages may exceed 100 because of rounding. *Question allows for more than 1 response, thus total may greatly exceed 100%.
conducting research in young individuals. Nonetheless, we believe we were successful in highlighting the extent of disease in this unrecognized at-risk group. A short, validated questionnaire available in both English and Spanish was selected as our assessment tool of choice because it best suited the needs of our patient population. Consequently, identification of other pelvic floor disturbances, such as genital prolapse, defecatory dysfunction, sexual dysfunction, and pelvic pain, was not explored. Information about medical comorbidities was also not elicited, although certain conditions are believed to increase the risk of such disorders. This additional information would have certainly been enlightening given the disproportionate overrepresentation of chronic illnesses such as asthma, obesity, and diabetes in low income, inner-city populations. 22, 23 Of further interest is the impact of pregnancy-related conditions, that is, gestational diabetes or excessive weight gain, on the development of pelvic floor disorders in the future. After considering the young age of our study group, potential barriers to study participation, and the emotionally charged experience of pregnancy, we intentionally focused on evaluating UI alone. We opted for the 3IQ to limit the burden of questions, enhance the quality of the data captured, and improve study participation. Further investigation with larger, prospective, longitudinal studies using more comprehensive surveys would be best suited to explore the many questions that remain.
In addition to routine psychosocial screening in this particularly challenging obstetric group, we believe our findings support the need for UI screening in young pregnant adults and adolescents as well. Simple interventions, such as pelvic floor exercises, may limit the progression of disease and delay the need for invasive treatment so early in life. Implementation of pelvic floor exercises during pregnancy has been shown to enhance pelvic floor muscle strength and improve quality of life measures. 24 The potential impact of this relatively simple intervention not only during pregnancy, but early in life, is promising. Future studies may shed light on whether the benefits of Kegel exercises are best appreciated in high-risk populations early in their development of pelvic floor disease.
Increased awareness of the existence of UI in pregnancy is an important first step. The obstetrician/gynecologist and primary care provider serve important roles in its identification. Incorporation of simple questions (such as the 3IQ) during routine visits may help to alleviate patient embarrassment in sharing their most intimate experiences, instill a sense of selfempowerment in their own care, and present a unique opportunity to make a meaningful change in one's young life. Such a small step may have a lasting impact on disease progression on an individual level and relieve its economic burden on a national level. We hope our study helps initiate the conversation with young pregnant females and contributes to a much-needed area of research. 
